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Turbidite channels are one of the most important pathways for sediment transport into 3 ocean basins and their sedimentary infill has proven to be one of the most common types of 4 hydrocarbon reservoirs found in deep water settings (e.g. Mayall et al., 2006) . Seismic 5 stratigraphy applied to conventional and high-resolution three-dimensional (3D) data sets 6 offered a compelling method to understanding their internal stratal and architectural complexity 7 (Mayall and Stewart, 2000; Posamentier and Kolla, 2003; Deptuck et al., 2003) . However, a 8 high degree of spatial variability of reservoir properties is associated with differences in the 9 nature of channel fill and their stacking patterns occurring at scales below the resolution of 3D 10 seismic datasets. Over the past years, to improve the sub-seismic characterization of submarine 11 channel fills, numerous studies have focused on the details of suitable outcrop analogues,
12
greatly improving our knowledge on distribution of sedimentary facies, grain size, and small-13 scale architectural elements and factors that may control the observed changes in stratigraphic 14 architecture (e.g. Mutti and Normark, 1987; Posamentier et al., 1991; Pickering et al., 2001;  15 Camacho et al., 2002; Brunt and McCaffrey, 2007; Schwarz and Arnott, 2007; Navarro et al., 16 2007; Kane et al., 2009; Pyles et al., 2010; McHargue et al., 2011; Di Celma et al., 2011; Figueiredo et al., 2013; Hubbard et al., 2014; Bain and Hubbard, 2016 et al., 2005; Wynn et al., 2005; Thurmond et al., 2006; Nieminski and Graham, 2017) . 22
For this study, we consider a well exposed channel-lobe system from a key stratigraphic 23 interval of the Upper Miocene Gorgoglione Flysch Formation (GFF), a coarse-grained 24 siliciclastic turbidite succession that crops out in the Southern Apennines of Italy (Fig. 1) . The 25 studied section, informally named the Santa Maria section, is of primary importance in the 26 interpretation of the stratigraphic evolution of the whole GFF, since it represents one of the best-27 preserved isolated channels characterizing the upper portion of the turbidite succession 28 (Casciano et al., 2017) . This section was analyzed using standard field methods integrated with 29 new digital field methods using a GigaPan imagery system and 3D photogrammetry. The goal of 30 using these additional tools is to develop new methodologies for creating digital outcrop The Southern Apennine Chain is a fold-and-thrust belt developed from late Oligocene to
4
Pleistocene within the general framework of Africa-Europe major plate convergence on an 5 eastward-retreating, W-dipping subduction zone (Doglioni, 1991; Patacca and Scandone, 2007 6 and references therein). The resulting north-eastward migration of the thrust front determined 
19
Gorgoglione, 25 km SE of Potenza (Fig. 1) . In this area, the GFF unconformably overlies the
20
Cretaceous -Eocene mud-rich succession of the Argille Varicolori Fm. (Fig. 1 ; Boiano, 1997) .
21
Deposition of the GFF was strictly controlled by the contractional tectonic deformations affecting 22 the Apenninic accretionary wedge (Patacca et al., 1990; Boiano, 1997; Giannandrea et al., 23 2016) . Provenance data shows that the GFF was sourced from a crystalline basement terrane 24 located within the growing orogen to the West (Critelli and Loiacono, 1988) . However, 25 paleocurrent data document a prevalent paleoflow direction from NNW to SSE, along the 26 longitudinal axis of the basin (Loiacono, 1974) . Consequently, many authors invoked a 27 palaeogeographic scenario with sediment gravity flows initiated from an inferred shelf in the 28 orogenic hinterland, which were directed down a NE-facing paleoslope and were successively 29 deviated toward SSE along the basin axis near the base of slope (Boiano, 1997) .
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In the Castelmezzano -Pietrapertosa area, the lower ~ 1200 m of the succession are 
Initiation of channel form and erosional surface

10
The incisional relationship between channel and lobe deposits indicates that the Santa
11
Maria channel initiated with excavation of the seafloor by highly-energetic sedimentary gravity 12 flows as the channel advanced over the lobe ( 
Backfilling of the Santa Maria Channel
25
After the complex incisional phase that sculpted the irregular channel form, the Santa
26
Maria channel was almost completely filled by sandy sediments, during a period referred to as 
Loss of confinement
3
The presence of laterally-persistent cross-laminated sandstone of facies B3 capping the 4 channel-fill sequence suggests a transition from confined to poorly-confined conditions as the 5 channel became filled with partially-overspilling turbidity currents (Fig. 9B) . 
